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NESTING CANADA GEESE ON- THE et

UIPER S\’AI\E RIVER
“rank C. Craighead Jr, and John J. Craaghmd

Moose, Wyoming

In the spring of 1947 the authors
made a nesting survey of Canada geese

(Branta canadensis) along o 40-mile

stretch of the Snake River, The study

~ wus conducted in Juckson Tole, Wyo-'
ming, directly south of

Park. Much of thie soil of this inter-

“montane valley is composed of gluciated -

gravel outwash, through which the
Snnke River chatnels have ent for.aing
gravel bars and isdands, These hars,
strewn with pifes of drift and seantily
vovered with willow and cotlonwood
raplings, offer unusuully desirable nest

"ellowstone

sites for Chnhda gecse. Thearen isabout .
6,500 feet nbove #ea level in the Picca-

Abies formation, The immodiste river-

‘bank vegetation fucludes a variety of

flood plain types with willow-zedge,

spruce and fir predominating; the upper
slopes _contain ladgepole pine aspe,
amil sagebrush types, -

The Snake River, which hag its lmml-
waters in Lewis and Hearl Lakes in
Yellowstone Park, enters the noeth end
of Juckson Lake emerging at Moran

through the gates of the Jackson Lake

33
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- cottonwood, . and climax stands of
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Nesring Canava Qewsy=Crafgheud, Jr., Craighead 63

Dum, The dam and resorvolr are the
property of the United States and aro
ndsindstered by the Bureau of Recla-
mation, Mhe lnke, with a eapacity of
847,000 nere-feet, s o mnjor stornge
reservoir i the Minkdokn Project sys-
tem, It supplivs water for all project
lands and In addition for nbout 740,000
neres of private lund, The total irtie
galed aren revciving water from this
lake, in full or part, produced crops
valued in 1917 at $87,600,000.

Juckson Luke Duam, which controls
the water Jevel of the river below, nlso
Lns nn important benring on the nesting
of Cunnda geese, In terms of cash valuo
the geese are insignificunt compared Lo
the erop values dependent upon irriga-
tion, General observations on the effect
of fuctuating water levels on nesting
Catunln geese mudo in the spring of
1946 {ndicnted that the birds fured poor-
Iy in this irrigation project.

A survey of geese nesting along the
river way aceordingly begun in 191:.
The objectives befug: ™~ -

1. ‘To determine the nesting ,opula-
tion and gather thutn on the pro-
ductivity of Canadn geese on the
upper reaches of the Snuke River
from Moran to \\':lson (See Fig-
urg 1)

To determine the en'u't, if any, of
the regulation of the waler flow
throngh the Reclnmation Dam nl
" Moran on tlu. ncutmg ol' medu.
. gl-‘{.‘f!(.‘ R l o e

L

- Finuneinl help for. compleling the

study was obtained through the Juckson
Holo Summer Resenrch Program 1047
of the Now York Zoological Society, and
the Jackson lole Wildlife Park.

A few fncta on yearly aelivity of

geeso in this region may prove of intere
csl. The Upper Snake River generally
remuing fee-free throughout the winter

(even though temperatures drop to -

= 40P I, und below). Geese remain along

the river throughout the long winter.

period, In the spring the fiest observas
tion of migration into the valley wus
Mareh 13 when u flock of 21 geeso was
scen. For twou successive years paired
geese were observed defending nesting

territories ot April 1, although several .

feet of suow still covered the ground.
By the middle of April geese were-in-

cubating; the helght of hutehing oc-.

evrred clnsu to the middle of May and
was completed Ly the first of June, Sue-
cessful parents remnined on the river

with their broods, while unsuecessful -
paires continued defenso s nesting

behavior with diminishing intensily un-
til abeut June 1. They then left the
river or the lukes. By July 20, the gos-
lings could fly. By Auguast 10, geese were

fiying in high formations, but the au-
- thors believer] that most of these were .. ... ..

residents, By September 10, geese were

congregating in large nolvy focks and
the numbers indicnted some migration
of gecse into tho urex {rom mare uurlh- '

ern regions. -

Stupy M}:'monu

The methods used wero sclected a8

suituble for an extensive study of o

nesting populution seattered nlong 40
miles of o l'nat., powerful, r(.lntt\'clg iu- .

uceessible river.
It was felt that a mstnm, survey

could best lm uccomplmhml by floating "
down the river in o fiveemun rubber ©

taft, taking three dnys to muke each 40- .7
" mile, trip. Approximately one-thitd - of

this distunce was covered cach duy,

T R
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and frequont stops were made to locate
nedls of palred geese, Not all nests were
found or even hunteil for, but an effort
wits nule to locate every nest site to
get at accurate populntion of puired
nesters or paotentinl nesters, Nestiug
sites fell into three enategories: nests, nest
aitcs, and general sites. Geese that had
nests or sites defended them; they did
not fly until closely nppromhul and
usunlly walked off for somn distance nnd
honked their protests. If npproached too
closely they took off niul usunlly cireled
und honked at the observer. When such
behavior was observed n nest wus ree
corded if fn adddition a nest hollow was
found containing egys oregy remulns, A

nest site wus recorded where geese ae- -
tively defended an area on two or more

siecessive visits, and where shullow
nesting Liollows were found, but no egys
or cgy remnains, Such !:ollows somelimes
ovenlually beeame the final nest, hut
some were false, catly, or unsuccessful

- attempts. General sites were those de-
fonded on two or more succeasivo visits,

but where no actual nest or hollow was
found. Many of the nests wera well con-
cenled, often completely covered with
bruall, nticks, and sometimes snow,
Concealment of nests and limitation of
time made it {impossible to locate all
nests even when thoy were known to be
within a lmited aren.

nite sites wore readily located,
A number of assaciated observations
helped toindicate not only the presence

of n nost but its oxact tocatlom these -

wore: '

1. Paired or smglo birds dufendmg
territory and cxhilnting nesting
behmior. )

it o

Ilowever, ull
pairsexhibiting nesting behavior at dofi< -

[ TR SN
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2. A nearby gravel bar—prefecably
an Islund,

3. A raised hummnock of vegetniion
or drift material ot or newra gravel

bar in proximily to the spot where'

geese were first seen.

4. An incubnting bird, n tuft of down
or fenthers, or w matting of sticks
and brush covering n possible
clevated nest site. .

While flonting the river, relative
abundanee counts were mudo of the
following bLirds: geese, dneks, sandhill
cruanes, pelicans, ravens, -and hawks.
For example, April 21 trip: ducks, 862;

geese, 181; white pelicans, 00; hawks, -

55; sandhill craney, |, The anthors felt
that the goose counts might by usl for
roughly estimating the nesting popmin.
tion if only flushed geese were counted
and care was luken to aveold recounts.

Waren Luvirs

. During the study, measirements of

tions, Moran and Moose. Bureau of
Reclamation mensurements were used
for the formor, 1.03 feet being tho ap-
proximate minimut flow from the lnke.
Both the Moose und Moran Jow walter
marks were taken us constants from
which to meastire fluctunting levels.
Tho water height nt Mooso when geese
started nesting wns 7 inchcs, ot \Iornn
1 03 fect.

INiTiaL, LM‘I.\'U

the first ubson'ed territorial defunse,
fifteen miles of river were rafted to do-

-On April 12, nearly two weeks nfter ...

water levels were obtained nt two stus "

g =

-termine the status of paired geese. Over

50 -were .eounted. The Jargest flocks,

‘ coulnining ll nnd 13, indicated that;

i
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Nestixa Canava Grese—Craighcad, Jr., Craighcad G5

somo geese had not yol started incu-
hating. Quite o fow pairs, howover,
cxhibited nesting behavior amd a nest
contuining 0 eggs wos loented, These
cgys hatehed on May U Allowing 20-
28 duys (Sossnck, 10473 and Dow,
1013) for ineubution and assuming six
doys for Inying pror to incubation
would pluco the initlul egg laying on
Aprit 1=8, Comparing these goslings of
known nge with others, it wans found
that a few geese had starled Inying close
to these sume dates, 'The peak of luying
uned hatehing vecurred during relntively
short periods—April 18-23, and May
18-21, respectively, Renesting attempts
were observed but only two were known
to have been successfal, By April 24 the
mujority of geese had eggy, nnd the

authios began the est of threo completle

trips down the river,

Distiipsurion oy NESTS

Nests wero distributed slong the en-
tire atroteh of river, aithongh there wasn

tendency toward congregation in favor- -

uble sites—uteas where the river spread
over Inrgo expunses of gravel, formed
ntmerous islands and channels, and

piled drift anid debris, Eight nests were -
located, slong o one-mile streteh, six

along another mile while four and three
were not unusual, The nvernge was
shout two nests per mile of river (Figs
ure 1).

. Locatiox or Nesrs
Nests were located on gravel bars amd

-were -situated .on clevated clumps of

drift or sod behind drift piles, Most
sites furnished sufficient range and
latitude of view that they could not be
readily approached undetected. All lo-

_cntions hiad onough soil or fincly broken

g £ ot e 201 e

drift materinl to ennble the geeso Lo
scoop out a shullow saucer-liko hollow,
Neats in or neur seanty clumps of wil-
low und grass . vegetation were just
nbove normsl summer water lovel but
not above floud level, No nests were in
dense cover,

OF 44 nests completo with eggs or in
some stage of nest construction, or
destruction, 42, or 95 per cent, were lo-
cated on gravel bar islands varying in
size from less than an aere to islands
onc-half mile long. T'wo nests were -
foumul on the tiver bunk proper, One was
in u large Douglug fir tree within an
old red-toiled hawk nest approximately
80 feet nbove the water. Three such
tree nests were known in tho region and -
it is possible that periodic spring Noods

conditioned older birds 1o scuk suLh S

sites,

Nests 18 REnatios o WateR

‘The low water mark, or the lovel
existing when geess started nesting,
was used ns o statidard for measuring.
the height of goose nests above the
water, The setual rise in water at any
one place varied with the number of
channels, their width and depth, o

"The average height of 43 nests (trea .
nest omitted) above the: low swater -

“mnrk was 34.5 inches or roughly three &

feat, The highest nest was 76 inchics
above low water and the lowest 6 inchies,
The average distanco of 44 nests from a -

river channel, small orlarge, wns 43 feet, . . -

the masimum distance from waler being
1560 fee’ and the minimum 1 foot. Wil

linms and \Inrslmll (1937) found that 63 o
. per cent and §

7 per cent of 95 goose
nests in the Bear River Marshes were -

30 fect from channels and open \\ater, -
_reapectively,
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Nisr LiNisgs

Twenty-seven of 44 goose nests were
lined with down, 7 had egrs but no
down. In somo coses these nests had
been flooded and the down wishod
awny, but in others the geess hnd only
an unlined nesting cavity, “'an cavitios
hud neither egys nor down und the lack
of both wns due to varied enuses such
u flooding i eurly stages of nest bujld-
ing, or incomplete:l nesting or rencsting
attempts, Severul nests had & continy-

ous sheet of down which formed o

hinged door that could be pulled over
tho cyys.

Avenaae Cryten

Due to the survey method of study,
the dutn gathered on tho size of ey
clutches was not extensive. From 17
nests known to binve hid complate sots
of cgys, the nvernge numbor of eges

was 4.0 per nest. Willlams and Marshal)

(1037) found nn saverage of 4.8 oggs

binsed on counts nt 84 nests. Dow (1013) ..

foundd nn average of 5,00 and 5.10 oyuEs,

respeetively, from studies of 149 and

215 nests, Our brood counts, made
soon after hntehing, indicated that &
cgk per nest would more nenrly ropre-
sent the average cluteh than 4.0, :

- Nestivo Porvatiox

At the termination of the second .

trip, 88 neut sites with paived geesa had

. been located and clusyified ns follows: .

Nesty 44
.. . Nust Hites 24
o "Gunpml Bites 20 _
Totl -~ 8

The two direet esunts of geese made

in two early trips down the river were

upproximately the same, 181 and 188,

Ao UL S,

Any one count, divided by two to
give pairs, spprosimated the totul num-
ber of nest sites recorded, These counts
would fmffeute o populution of butween
60 and 94 puirs of geese oy compared Lo
88 pairs of geeso actually defending
nests or nest sites, For o rpid survoy
of river populutions it fs possible thut
o single count or 1 serles of counts will
give an aceurate population figure nndd

oven an necurate nesting population

without recourse to loenting nests. 'he
fact thut the direet count closely ap-
pronched the sumber of paired goese
determined from loeation of nest sites

indieated that tho river - populution
- comprised few unpatred birds and that

the total of 88 puirs nf nesting geese

located during & period of one monthon” -

the 40-mile streteh of the Snuke River

was close Lo the total nesting populn. - "

tion.

Observations indiented that this same

density {an uvernge of 2.2 pairs per
mile) of nesting geese extended up the

Snuke River into Yellowstone Purk ag ™

well oy down the river for un andeter-

wined distance. "The larger tributary

strenms In the Juckson lole nren like-
wiso served ad breeding nrens but with n
somewhat lower nesting density,

. , GbsmsoACou;\_"rs

Through My 21,.82. young werg

known to have hutehed with some CURE
still being incubnted, "Through July 131,

the count wis 21 separate brouds tolnl -

ling 04 goslings. "The broods varied from

‘one to seven with an average of 4.5

goslings. AL that time the immatures
could still be distinguished from adulls
by the duskier white ehock pateh (ndults
had & much more Lrilliant amd sharply
outlined puteh) and by thele goneral

Lty ey -
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duskier and more brownish cust. On
July 20 another oal Lrip was mado and
the gostings countud, By this date they
conld fly, were consequently more difli-
cult to appronch and could not niways
ba distinguished from wlults, Some
geese were still in fumily groups bhut the
mnjority were in flocks, the lurgest of
which wns 40, Thirty-three goslings
were counited fn fumtly growps awd 105
geess in mixed flocks, Of these latter
the authors caleulated that on o bosis
of 4.5 pgoslings to n puir of adults,
there were approximately 73 goslings
represented in the mixed flocks, 'I'he nt-
tempted geparation counts were in ling
with this figure. The total of 100 gos-
lings was felt to more nearly approgeh
the actual number of goslings on this
streteh of river than any of the previous
counts, Approximately 100 goslings
renchod the early flying stage (about six
woeks),

Propverivity

It woutd thérefors scom that 88 pairs -

of nesting geese produced 100 goslings,
or 1.2 goslings per pair, or less than one
per adult, "Phe largest cluteh of egys
found was seven, Using this as the
maximum potentinl of the species in
this region, the potentinl productivity

would be 010 goslings. On a busis of -

un avernge tluteh of &, the potentinl
praductivity wouid be 140, Both figures

nre consitderably highes than the actuai

observed prmlucti\'ity of 100.

Mon'mmn P.\c'rons )

" Some of the prinmpnl mortuht) fnc-'

Lors which brought sbont this discrap-

- tney between actunl and potential pro-

ductivity wure flooding, predation, and
unfavorable weather conditions ;‘com-

b7

bined withi the first two factors, Obsar-
vation indieated that these factors
enrged tho grentest mortality prior to
hatehing, The survival of goslings ap-
peated very high. Willlamsund Murstiall
{1938) likewlse found thn, morinlity
[nctors in goslings were negligible,

Swirr Waren

"The nuthors suspected that high

swift water might eause juvenile mor-

tulity by separnting the goslings from -
Ahelr parents, Bromds separated nnd .
disperecd by the rubber raft wero

watched mnd rechecked ns to numbers,
In such instanees young geeso followed
the raft for several miles nnd on ocen-
sion actunlly appeared to mislnke the

ruft for their parents, The goslings were . =

too youug to fly, yet could not swim
ngainst the switl current, There was,
tiowever, 1o indieation that the swift
water, although disporsing Lroods nml

ultering territorics, was o mortality

fuctor in younyg geese, The adulls usu-
“ally “rounded - up - their - offspring - und
remained in the new downstrenm terris

tory. 1t is of interest that throughout -
the hreeding seaxon, intra-specifio strife

wns singularly lacking. On numerous” "

occnslons geese * grouped together in

upparent defence of nraven<lestroyed.

nest,” When undisturbed, the family -
units stayed in the vicinity of their..
nesting sites for long periods.” Many -

broods eventunlly ‘mixed with- other

broods, There woa o general tendency

~ for families to drift geaduslly down-
. stream nud to congregateat wideisland- -
- studded “expanses where the divided -~ -7

current wns less swift,

Binp Pm m'rona

“On ench trip, ha“ k and cnglo nests ar

B
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neating territories within one-fourth
milo of cither river bank were locoted
and plotted on u vaap, Territories cons
eisted of an aren vhere these birds ex-
hibited nesting buhavior, indienting o
nearby nest. A to'aul of 36 nesting puirs
wns found: 13 ced-talled hawks, 18
gparrow hawks, 0 Swainson’s hawks,
8 sharp-shinned hawks, 4 Cooper's
hawks, 1 bald enule. This was not the
-complete nesting bird-predator populu-
vion ulong this stretch of river, The
1opulation surveyed in this mannier wan
approxitately 1 puir per mile of river
or nearly 2 paira per aquara mile of
nesting ‘area, and did not include owls,
Much more intensive studies on pred-
ator populations in this region {(un-
published) indieated a hawk nesting
populntion of 2.5 puirs to the equare
mile. The hawk poplation, however,
had no observed effect on the mortality
of goose broods. The moust Hkely bird.
predator was the bald engle. Eight

-+ gaose nests were loested within a dis-

tance of one-half mile of this eyrle, yol
no gosling romains were found at the
nest and the geess apparently did not
fear the cagles. Mortality from ravens
was n different story.,

Raven nests and broods nlong llm
river were plotted on each teip, Light-
een nests or broods were located. They
were fairly evenly distributed and suffi-
clently near the river that hoth adults

- and young ravens could hunt the river
flnts. Ravens wero observed ranging

several miles from their nests so that

18 pairs could: I'ornge very cfﬁcicntly"
over the entire ‘IO-milo streteh of river,

Eurly in the study it became ovident

+ that ravens werg a factor in the destruc- .
~ tion of goose cggs. Nono wps nctunlly
- cnught in the nct. of destroying eggs,

¢ s e, P e s g

LR N

but there was sufficlent Pidirect cvi-
dence to fneriminnte them. The fol-
lowing deseription of n taven-teatroyed
nest was more or fusy Lypical of all so
clussed: the nest down was seattered,
cgg shell remnants wire strown witls the
tlown to u distancs of 10 or 15 feet.
Shell fragments were found on and
beneath a nearby perch fiva fent above
~the ground with raven excrement be-

neath, Such o pereh could not have beon -

usedd by any terrestrial predator. The
usunl bloody membranes of hatched
cggs weroe Incking, Adult ravens were
seen nearby, ‘This picture, with slight

modifiestions, was shinllar nt all nests .
where ravens were - suspected of the

destrnetion. Ravens _frequently  flow

low over the wide arens where geese
congregnted to nest, Insuch places they

foraged, combing back and forth over
the channels and island bars, On other
occasions, when geese were honking, the
nolse soon brought ravens to the spot.

LI

Ustially - they - flew - past -while - looking - -

the situation over bul quite possibly
they returned later, perhnps in a man-
ner similar to the following observa.
tion: .

Boon nfter sunrise two geese were
heard honking noisily about one-fourth
mile from the obscrver, who was hidden
in n spruce stand, In n few minutes they

passedl overhead on their way to feeding .

grounds, Two ravens then itamedintely

left -the woods, flow in the dircction

from which the geese had come, and

quartered the ncstlng aron, flying veryw

low,
This patticulnr gooso ncst. had already
been destroyed by ravens and the geese

had started o rencsting attempt. These

geese had bean previously observed

. flying oft togethqr lc_m'ing the nest hid-

| )
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den but unattended; and they usunlly
honked nolsily ny they took off. The
authors feel that their nolsy Lehavior
nb the nest nnd their habit of leaving it
unnttetuled were the principal eauses
leading to destruction by ravens, It
uppenred that the egg-luying period
prior to incubation was the time wheni a
nest was most likely to be left unat-
tended, Thirteen nests gnve evidence of
having been destroyed by ravens, Coy-
ote tracks were scen it the vicinity of
two of the destroyed nests but there
wna not suflicient evidence to attribute
their destruetion to these mammals.
Sooter (1040) snys that “4he coyote
proved to be o mnjor predator on the
Refuge [Malheur National Wildlife
Refuge] being equalled only by the
raven,” Coyoles were hol numerous
along the Snake River. None was scen
but o few were heard in tho coutse of
raft trips. An aren of 12 gquare miles
(3 X4 mi.) embracing both sides of the
river nt Moose had 2 denning pairs, the

dens being loeated on opposite extremt-

ties of this aren.

Froobixa

By May 21, 9 nests *were known to
have been destroyed by tlooding. This
early flood condition was eaused by ine

creasedd tributary flow as u result of
nielting snow. On Moy 3, with the Mo- -

ran river gaugo read'ng 1.23, the water

level at Moose had risen 2 feet 6 inches

and by May 11 to & feet 2 inchies above
the low water merk, On Moy 22 the
discharge of water from Jackson Lake
wus 3.71 feet wud on May 23, when
Jackson Lake filled, the natural flow
was allowed to spill ont. Not until this
time had water from the dam plaved

& rolo in flooding of neata. This rulease,

rrrenams ; JO §

however, taised the water level at
Moran from 1.03 feet, or low water, to
6.84 fect, and the level at Moose to §
feet above the low water mark.

Below Mooso still other tributaries,
the largeat of which is tho Gros Ventre,
poured ndditional flood water into the
Snake, thus increasing flood conditions
in tho lower part of the river. ‘I'he
nuthors estimated that nearly all the
goose cggs would hnve hatelied by June

1. Tisds high water during the lust week

of nesting, however, accounted for an .

appreciable but unmeasurable destruce

tion, On May 28 the water lovels at

Moran and Moose were approximately
8 feet and 5 feet 8 inches, respectively,
nbove the low water level, As mentioned

before, the average hielght of goose rests

ubove low water mark was 3 feet, Tho
flooding of nests, however, was not so
great as these figures would indiente
beeause the geese Had relected the wide
channel-cut stretches of river bottom
where flood waters were dispersed so

“suecessfully that the netund rise of water ™ 7 77
" in some channcls was considerably loss

than at the measurement stations,

Information on nest aucccsses nml"

fuilurcs was ns follows:

* Huccessful nests 2
Destroyed by ravens 13-
Destroyed by flooding [ I
Unknm\n dulrucllon 45

Most of the nests l'ulling under “un- - .

known destruction” could probably Le

-attributed to flooding and ravens, with - =+

perhaps a few to coyotes, n fow to nest

- sito . competition .. (unobserved), and - -
others to indifference, infortility, and .~ -

other characteristics of tho geese them-
sclves, Nests nssumed to be destroyed

by ravens were easicr to locate than

those that had been flooded out, and
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this fact is somewhat responsible for
the higher mortality figure, It is also
quite possiblo that some nests destroyed
by ravens hud been’ abandoned before
testenetion. After the highest water
there was no way {o determine how
many nests still with cggs were dee
stroyed and nt hiow many of them the

ot o corresponding date. Considerably
fower goslings were scen in 1040 ulong
the entire streteh of river studied, Table
1, showiug comparative waler relense
levels at. Moran for the two yenrs in

conjunction with the nesting activity

of geese, poiuts to o poysible reason for
low gosling productivity in 1040, These

TPasLe Le~~Cooag AcTivitr Darss AND AccoMpanTing Warnit l.r\-r.m rott
1040~47 oN TiE Urren Bxake Iliven, WroMixo

s

duw 10 high »ater

cggs hod hatched prior to high water.

The authors estimate that perhaps 26
per cent’were destroyed by flonding,
How over, Nodding as o mortality factor
can be much greater than the authors
found in tho =pring of 1047. For ox-
ample, in 1940 only 12 goslings were

‘ ~ counted along n 25-mils strotch of the

river, wherens in 1947, 33 were counted ' of nest site sclection oceurred during o

water level figures also indiente the nest

-tlestruction that could result from a

water control policy inconsiderato of

the vulnerable periods in the. ncsting L
“eycle of Cannda geese,

In 1047 the period of nest site s-.lcc-
tion ranged between the last week of
Matrch and the last of April. Tho peak

914 1M .
&\ 1] W - " :
Ve et} Lavels t Commenta Lovilent Camtnenty,
Momn : Moutan
?ﬁ.lo:,l:a gllur 1o neal ulmlon QI“'- 8. gg ‘ . :
r . 4 bal I A .
,\f,'ﬂ'ﬂ‘gﬁ?,‘uﬂm selecllon Av a I:I El - pwndblr ulrcied on !In 1-1ulr E"m ulmed on low ;unl
. Al'lll 1
. t oile el Av, _ 07 Malotlty of nest sit tpe ted 1 1
u'.-u'i'm'i'i‘; site welectlun "o :I" .h?;oalz&dn;; oase b tg. _ {fl.t:""" ! on low give
1ol ean taying (April 1) 8,08 Fewln numbers -} .
f‘- tiod of masinum egg lays Av, AT Egolayleg syeccniul 3 Nestin n:tlvl'ksumﬂcdulby
ng {Apni) 18-22) 5 watet llo
1 t | lin 843 H t W
rmt';lninﬂi!?l'l 21?:1:&0!0':!-. b bl :ﬁd.'?f:'n? ltl ymt‘l)l.l‘ml:l‘:a 4
Imate' 8 tise In water Inying period A .
First hatehing (May 0) 43 Minlmum nmv l‘!‘mlchlra suceensiully come
v EEE e - . ™ e s o veea e - - - p.
:ll‘leiak of huuhh.s‘u_ (May 16 Av. 1 {-l&nlmu dﬁo . Teak ol hatehing suecesslully - - -
- May 23 8,84  lake Hlled. natum) fow, des
. struetion ol swma neats atill
: mnulhln n‘n Fleat ischinrge
. \l-r
May 28 soma locubation 4.00 R i : 0.21
May 29 soms Incubation 770 lake filled asturd flow 2.30° ,
Nestiog completed {June 1) 8.03 836 Nesting completed :
CGoalings on Hiver {lune 10} , 8.28 9.28  Little !i:' ne posling mortality
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sliort period prior to the helght of cgg
laying and in most instances could not
have occurred earlice sinco the sites
were covered by 2 to 3 icol of snow, ‘L'lie
peak of luying was between Apeil 18
and 23, Site sclection was nt o maxiimum
during the preceding woek to ten duys
(April 10-18). The curliest noesting of o
fow birds was on April 1-3 and those

geeso were It the lower strotch of the

river, The difference in altitwle boe
tween these lower nests and the upper-

- most oner was as much na 500 feet.

Milder wenther and less showfall was
typleal of the lower region. If tho water
lovels for 1040 (Tablo 1) are checked
with theso 1047 dates, it is scon that
during March the maximum and mini-

mum river heights were 5,90 feet and

3.00 feet, respectively, On Aprit 1|,
the river licight rose to 6,08 feet and

dropped o o more or less minimum .

flow thereafter until April 23, One doy

of high water, 4,83 fect, intervenel on

April 9. The fow curllest nesters, in-

fluenced by tho relntively high March ™

flow, probably nosted in high places

where snow-free siles were avallable,

Howover, the peried between April 1

and 23 ‘\\'n'a one of low water save for
ong ‘duy. This poriod embraced not

only thut of maximum nest site selection

~ but also of maximum cgg lnying, It is
rensonablo to assume that many sites
were selecte’l tow and closs to water. A

drop in wator level from April 3 to

-April 23 would have bnrcd gravel bars -
proviously covercd by water.’ Theso
- low bare gravel bars would bo abtractive -

a8 nest sites in compurinon to the sur-
rounding onvlronmcnt of decp snow,
"This period of low-water, site-so!tction,
and cgg-laying was followed on April

23 by a singlo flow of 5.45 feet. Figures
R S

Aoy ot o mea e, P -

on the location of nests in 1047 indi-

cated o tendencey, for geese to nest both

low and closo to the wuter, Assuming

that the avernge licight of nests above =~

the low water mark was 3 feet {us: -
found in 1947) it is possible that with

normal tribulary contribution as well,

close to 60 per cent of the nests could -
have been flooded out. In addition, if . © -
wonther conditions such as an carly ot
prolonged thaw accompanicd this mans

controlled rise in water, the netual flood \\

conditions could : have . been  even
grenter, This was nctuul!) tho case in

gooso productivity of that yeur resuited -
from the flood conditions and fluctua-".

tions of Ao Snuke River during the S
~ nesting period. - LTI Ly
In 1047 the notural runoft from thaws ;

ing snows and spring storms accounted *

for lood loss in nests as lute as May 22, ©
-Thereafter the Alscharge of water from -
Juckson Lake Dam flooded any nests @
that were still in the incubation stnge. - -
Fortunately the peak of hatehing had™

pussed. A week later, tho same water

- 1ise (1,03 feet to G, 84 fcat) w ould lm\o

dono no harm, -
The authors do nut. wish to lmply

‘that Juckson Take Dam:and the se-7 '
_companyjng control of its waterreser- - .

voit have incrensed nesting flowd mor

tnlity of geeso over that which existed -
prior to the dam, They do, howover, -
want to point out that the dam Ims

made possible o control of flood waters

proviously not . manageable. \\'nter‘

*1040 and thoe authors feol that the low P

could be discharged from Jnckson Lake - : - -

' 80 as to cause practically no flood loss; -

on tho other hand, it could bnrelensed -
in such n manner that it would destroy

an estimated 80 to 90 pcr cenl. o[ tlw '
_goose nusul. )

L}
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.., varinblo and uncontzollable factors, In
-view of the importauce of this aren to”
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ManaoesesT Buaaestions

Two practiees which can do most to
maintain o nesting goose populntion
and incrense its productivity in this
aren nro}

1. The continued preservation of
nesting and feeding grounds.

2, "I'he cencouragement of u policy
that as far as is practical attempts to
regulute water levels benefielnlly during
the breeding scason of Canada geese.

‘Tho first will in largo part be taken
cure of automatically §f the Jacksan
Holo National Monument remnins ine
tact as ereated by President Rocnevelt
ot il this land remains under governe
ment conlral, Fifty of the 88 pulrs of
Beose nesting nlong the 40 milo stretch
of river wero within the Jackson llole
National Monument. Numerous lnkes
in the Monument offer havens of safety
as well us feeding areas for both resident
and migrating geese. This is partjou-
larly true of tho northern end of Jack-

“son Lake, "~ -

. A8 to tho sccond factor, the present
water regulntion policy governing the
flovs through Jackson Lake Dam con-
sidera: first, the wator users; sccond,
flood control.’ o

The Bureau of Reclumation in its

multiplo - tnuks of "conserving water,”

protecting: domns and reservolrs fom
flowds, and distributing water .8 re-
quircd by project intorests ir not un-

.mindful of wildlife demands, At tinies

it is nccessarily working with many

nesting Canadn geese, heretofore un-
suspected, it is hoped that the Burcau

can fit the needs of the Canada geeso

into its multiplo’water control plans.
Once the dam fills,ull water control

sia
s,
4 .

e i)

is automatically lost. Sovero property
dutnage Lay resulted in the past from o
Inck of cantrol during high tributary
runofl, In early years this was unavold-

uble; lowever, the surveys of snow

depth mode over the years by the
Burenu of Rea'umation show that it is
now possible w determing the amount

of runoft and to forcenst, with uu ne-

curacy of 80 per cent, the volutme of
water to flow into the dnm, Since 1017,
the reservoir hus filled to enpacity in
10 of 3% years. Belter winter and spring
water control could hielp the goose situ-
ntion without jeopardizing tho later
filling of the dam. A safe margin of

reserve i3 necessary in the event of an

abnormul spring and too much water
cannot be released until Aprid 15 when
the lust snow survey is taken nnd final
duta are uvailuble for forcenst. Within
this limitation, it would uppear benefi-
cial to release a varinble but predoter-

mined amount of water from the dum -
- during the winter months to-prevent -

carly filling of tho lake. lligh water
during Muarch and the first half of
April coukl then bo followed by a low
and non-fluctuating water flow until

tho first of June, ‘This: was nearly -

achieved in 1047, Such control would
react favorably townrd nesting geese
in two ways: it would cuuso them to

initinte nest construction at & generully _

higher level, thus providing n furger

murgin of sufoty in cuso of u rise in the

water duo to tributary flooding, and it
would delay the filling of Jackscn Lake

Dam until the completion of hatehing. -

Buch contro! would not ciuse stress
to Idnho farmars, purticularly in view
of the fact that the lower Palisade Dam

and Reserveir below Alpine will, when -~

completed, caeo tho demund on the

S S
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dnckson Lake Reservolr, Pethaps the
hest way of atiaining this control would
be to luke approximately 400,000 nere
feet of firm stotuge space in Juckson
Luke and teansfer §0 to Palisado teser-
voir, This would make availably space
in Juckson Lake Reservoir for flood
control, 1t would help remedy spring
flood conditiuns of the Snnke River in
atid below Juckson Hole aml would go
fur toward putting a stop to contem-
plited pluns of dyking nnd chatnelling
this pleturesque river in the lower purt
of the reglon stiched. Over u period of
years water controt cognizant of wild-.
life needs as well as the newds of frrigas
tion und Hlood control might well double
the present Canndu Gaose productivity
in this aren.

SustMany

Geest In the Juckson Hote uren duting
1947 started nesting on or about April
1 with the penk of luying and hatching

_ between April 18-23, snd May 16-21, .

—t—t

EPTE

———— iy .

respectively, Neoting wus completed by
Juno 1,

Nosts were distributed over & 40-mile
streteh of the Snuke River nveraging
about 2 per mife with marked coneen-
tratlons {n the wide channel-split ox-
panses of river bottom.

Ninoty-five per cent of the nests were
loeated on islands and most sites were
clovated piles of drift or sod situnted
on or beside gruvel bars,

Of 43 neats above the low \\nmr.“.

mark, the average height was 34.6

: inches, the maximum 76 inches, and thn

[

minimum 0 inches. .

‘The average distance of 43 neata from -
water was 43 fect, the maximum 150
feet, and the minimum 1 foot.

The average cluteh determined from

only 17 nesla wag 4.0 eggs per nost)

& was thought 1o be nanore representa.
tive figure.

Fighty-vight pairs of geese either

nestivg or exhibiting territorinl be-
hiavior were luented, and this wuscon-

sidered very clore to the actunl nesting’

poputativg,

Caounts during two fload trips down -

the Snake River hvlipnted between 0
nnd 04 pairs of geese.

The similarity in results of the t\\o :

methods indicsted thot along o civer

u direet count of paired geese exhibiting -
nesting behavior will give a rapid and
uceurate pleture of 1 potentind nesting
populution without recourse to the more -
time-constiining tusk of loenting nests,

1L wus felt thuy there were few unpuirml B

© geese amonyg the population, - o
The density of 2.2 pairs of ncaling

geese por mitle of river studied appenred

to extend both up and down the Snake |
River for considerable distances and to
apply to lhu lnr;,n.r tribulary aln.mna as.

“well, -

4 et wce oy e i v s

A count on 21 u.purntu luoods gnv " S
an average of 4.5,goslmgs per brood.

One hundred and six goslings were
known to have renchied the flying stage

. {(about six uce!.s) "This amountcd ton

productivity of 1.2 goslings per pair on
the bazls of 88 pairs. -

Mortality factors were most active ©

belore und during incubation. Little or
no gosling mortality wns found; 21

nests were known to hnve been success. 7

ful, 13 were destroyed by ravens, § weto
definitely flocded, and 45 wero classi-

fied as destroyed by unknown causes -
but most of the lows was believed to™ .
e

.have been due to flooding and to raven
Tredation,

“Twenty-five per cent of the nests.
R : .

N

..." L-

N —

Lot

Lintlaualinbbban T it T L R

R .

T T T o, e T e ey e T g e
o mrm—n,

R e —~—
N e L Rt ST ST

LT




64  JounNAL oF WiLoLirr MANAGEMEXT, VoL. 13, No. 1, JANuARY 1048

were estimated to have been destroyed
by flooding. Flooding has aud could
caurn much greater losses. Flood mor-
tality can to a Iarge extent be elimi-
nated by water control,
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